Base excision repair in nuclear and mitochondrial DNA.
Base excision repair mechanisms have been analyzed in nuclear and mitochondrial DNA. We measured the size and position of the newly incorporated DNA repair patch in various DNA substrates containing single oxidative lesions. Repair of 8-oxoguanine and of thymine glycol is almost exclusively via the base excision repair (BER) pathway with little or no involvement of nucleotide excision repair (NER). The repair mode is generally via the single-nucleotide replacement pathway with little incorporation into longer patches. Extension of these studies suggests that DNA polymerase beta plays a critical role not only in the short-patch repair process but also in the long-patch, PCNA-dependent pathway. Mitochondria are targets for a heavy load of oxidative DNA damage. They have efficient BER repair capacity, but cannot repair most bulky lesions normally repaired by NER. In vitro experiments performed using rat and human mitochondrial extracts suggest that the repair incorporation during the removal of uracil in DNA occurs via the short-patch repair BER pathway. Oxidative DNA damage accumulates with age in mitochondrial DNA, but this cannot be explained by an attenuation of DNA repair. In contrast, we observe that mitochondrial incision of 8-oxoG increases with age in rodents.